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ABSTRACT 
 
Rostering plays an important role in most manufacturing, production and 
healthcare systems. Manual staff rostering as opposed to a computerized system, 
particularly for medical doctors is usually challenging, tedious and tiresome, whereby 
the tasks involved too much time consumption due to changes in business rules, 
shortage of healthcare professionals, and  overwork. Besides that, soft constraints as 
bearable ones as well as hard constraints which must be addressed are issues that must 
be taken into account during the rostering process. Due to these problems,  modelling of 
a medical doctor rostering using Hybrid Genetic Algorithm-Particle Swarm 
Optimization (Hybrid GA-PSO) is proposed as a means to minimize the total violation 
constraints to obtain  maximum satisfaction among  medical doctors  as well as 
satisfying all the hard constraints and as many soft constraints possible. Hybrid GA-
PSO is represented by a population of working days which are then determined using 
evolutionary inspired operators, searching and updating process. In addition, 
observations and interview sessions with the person in-charge were carried out to obtain 
additional data and identify constraints in relation to medical doctor rostering at 
Hospital Sultanah Aminah (HSA), Johor Bahru, Johor. In this study, the different levels 
of importance for the hard and soft constraints based on the requirements to create the 
duty roster were identified. The performance of medical doctor rostering using Hybrid 
GA-PSO method was measured in terms of total violation constraints and accuracy, as 
well as comparisons with standard Genetic Algorithm (GA) and Particle Swarm 
Optimization (PSO). Results of this study show that Hybrid GA-PSO has the ability to 
produce feasible duty roster that could save time and distribute the workload fairly to 
the medical doctors. The Hybrid GA-PSO provides a solution to not only improve the 
computation of the rostering system, but has also produced an efficient and effective 
duty roster for medical doctors and staff.  
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ABSTRAK 
 
Penjadualan memainkan peranan yang penting dalam industri pembuatan, 
pengeluaran dan kesihatan. Perjadualan kakitangan secara manual berbanding dengan 
sistem berkomputer khususnya untuk doktor perubatan merupakan tugas yang 
mencabar, membosankan dan meletihkan, di mana tugas tersebut mengambil masa yang 
lama disebabkan oleh perubahan pada perniagaan, kekurangan staf professional serta 
kerja yang berlebihan. Selain itu juga, kekangan lembut harus ditangani manakala 
kekangan keras wajib ditangani adalah isu-isu yang perlu diambil kira semasa proses 
penjadualan. Disebabkan oleh masalah-masalah ini, pemodelan penjadualan doktor 
menggunakan Hibrid Genetic Algorithm-Particle Swarm Optimization (Hibrid GA-
PSO) dicadangkan sebagai salah satu cara untuk meminimumkan jumlah pelanggaran 
kekangan bagi memperolehi prestasi maksimum yang memuaskan di kalangan doktor 
perubatan, di mana ia dapat memenuhi semua kekangan keras dan sebanyak mungkin 
kekangan lembut. Hibrid GA-PSO diwakili oleh hari bekerja seseorang doktor di mana 
ia akan ditentukan menggunakan evolusi pencarian dan proses mengemaskini. Di 
samping itu, pemerhatian dan temubual dengan pegawai yang bertanggungjawab telah 
dijalankan untuk mendapatkan data tambahan dan mengenal pasti kekangan berhubung 
dengan penjadualan doktor perubatan di Hospital Sultanah Aminah (HSA), Johor 
Bahru, Johor. Dalam kajian ini, di mana kepentingan kekangan keras dan kekangan 
lembut berdasarkan keperluan untuk membina jadual kerja telah dikenal pasti. Prestasi 
penjadualan doktor perubatan menggunakan Hibrid kaedah GA- PSO diukur dari segi 
jumlah pelanggaran kekangan dan ketepatan, dan prestasinya dibandingkan dengan 
Genetic Algorithm (GA) dan Particle Swarm Optimization (PSO) piawai. Keputusan 
kajian ini menunjukkan bahawa Hibrid GA-PSO mempunyai keupayaan untuk 
menghasilkan jadual kerja yang sesuai dimana ia akan menjimatkan masa dan 
mengagihkan beban kerja secara adil untuk doktor perubatan. Hibrid GA-PSO 
menyediakan satu penyelesaian bukan sahaja untuk meningkatkan sistem penjadualan 
secara berkomputer, tetapi juga telah menghasilkan satu jadual kerja yang tepat dan 
berkesan untuk doktor perubatan dan kakitangan. 
